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I CLAIM: 

1 . An additive composition for a combustible fuel, which is also used as a 
fuel composition, to utilize readily available and renewable resources, to improve liquid 
combustible fuel properties, reduce undesirable elements such as sulphur, aromatic 
hydrocarbons, and glycerine fi 3m the content of the fuel, produce improved 
combustion, and to reduce visi Me smoke, particulates and other noxious emissions 
production of the combusted fi el, which additive or fuel composition comprises: 

a. one or more alcohols selected from the group consisting of water-soluble 
alcohols: 

(i) having between ibout 1 and 2 carbon atoms, selected from the group 
consisting of methanol and ethepol in an anhydrous state or as a 0.5-36% aqueous 
solution by volume; or 

(ii) having between atiout 3 and 5 carbon atoms, selected from the group 
consisting of propanol, iso-propaqol, butanol, and pentanol by volume or combinations 
of (a)(i) and a(ii); and 

optionally one or more of tfte following: 

b. one or more alcohols selected from the group consisting of: 

(i) straight or branched chain, saturated or unsaturated alcohols, which are 
clear and liquid at room temperature,^nd having between about 6 and 12 carbon atoms, 
or 

(ii) straight- or branched-chkin, saturated or unsaturated long-chain fatty 
alcohols, which are solid at room temperature, having from between about 13 and 18 
carbon atoms, or combinations of (b)(i) ajnd (b)(ii); 

c. one or more ethoxylated alcohols selected from the group consisting of 
alcohols having between 6 and 1 8 carbon ^toms, where the ethylene oxide add-on is 
less than 5 moles (units); 

d. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 
alkyl, alkenyl or alkynyl having between abdut 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from mejthyl, ethyl, n-propyl or isopropyl, 
wherein trialkylamines are excluded; 

0 
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wherein components a ana one or more of b, c , d, and e, when combined with 
mixing with combustible fuel forma clear, stable microemulsion having a viscosity 
similar to that of the liquid combustiple fuel, and where the ratio of combustible fuel: 
additive ranges from about 99: 1 to 0:|00 by volume; 

wherein said additive/fuel composition excludes ethylene glycol, glycerine, 
polyethylene, polypropylene, aromatid organic compounds, sulfur, sulfur compounds, 
metals, metal compounds, compoundslof phenanthrene, and emulsifiers of the general 
formula: 



10 



15 



R,-N' 



H 



,R 2 + 
(Crt 2 -CH-0) n H 

(Cl4-CH-0) m H or 
% R, 



R,-(0-CH-Ch 2 ) z -X 
R 5 



20 wherein R, and each independently is a saturated or unsaturated, straight- 

chain or branched hydrocarbon aliphatic radiaal each of 4 to 24 carbon atoms (e.g., 
alkyl or alkeny 1) or Rj is alkylphenyl of 1 to 1 © carbon atoms in the optionally branched 
alkyl chain or H; R 2 , R 3 and R 5 each independently represent a methyl group or H, n 
plus m is an integer from 1 to 20; z is an integen from 0 to 15; and X is -COO(-) or - 
25 OCH 2 COO(-), wherein, substituents R 2 , R 3 and R 5 are the same or different in different 
monomer units of each chain, and optionally oth&r organic diacids are excluded. 
The additive composition of claim lwfierein: 

a. ^qne or more alcohols selected frefm the group consisting of water-soluble 
alcohols having bewe^n about 1 and 2 carbon atoms as defined herein in (a)(i), in an 

30 anhydrous state or as a 0.5-T6?^a^ueous solution; and 

b. one or more alcohJbflT&sl^cted from the group consisting of water-soluble 
alcohols having between about 3" and 5 cartxJft-Qtoms as defined herein in (a)(ii), 

wherein components a and b, when combinecN$(ith mixing with the refined 
combustible fuel, form a clear stable solution or microemulsfonhaving a viscosity 
35 similar to that of the liquid combustible fuel and where the ratio ofb&qibustible fuel: 
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additive ranges from about 99:1 to 1 : 99 by volume. 

3. The additive composition of claim^vherein: 

a) one or more alcohols selected from4he group consisting of water-soluble 
alcohols having between about 1 and 2 carbon atoms as defined herein in a(i) in an 
anhydrouVstate or as a 0.5-5% aqueous solution; 

b) \ one or more alcohols selected from the group consisting of alcohols, 
iso-propanol arid butanol: 

wherein c6mponents a and be, are present in a:b ratios from about 80:20 and 
99:1 by volume wherein components a and b, when combined with mixing with the 
combustible fuel form asclear, stable microemulsion having a viscosity similar to that of 
the liquid combustible fueV and where the ratio of combustible fuel; additive ranges 
from about 90:10 to 95:5 by V>lume. 

4. The additive contoosj 
a. one or more alcohol 

5 carbon atoms as defined herein in an anhydrous 



ion of cla^^wherein: 

cted from the group consisting of water-soluble 



alcohols having between about 1 
state or as a 0.5-20% aqueous solution; 

b. one or more alcohols selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- or branches-chain, alcohols having between about 6 
and 12 carbon atoms, 

wherein components a and b, are present "in a:b ratios ranging from about 3:1 
and 1:3, wherein components a and b, when combined with mixing with combustible 
fuel form a clear, stable microemulsion having a viscosity similar to that of the liquid 
combustible fuel, and where the ratio of combustible fu^l: additive ranges from about 
99:1 to 1:99 by volume 

5. The additive composition of^lmm^^vf^rein 

a. one or more alcohols selected from the group (Consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as definecKherein in an anhydrous 
state or as a 5% aqueous solution denatured with iso-propanol, butanol or combinations 
thereof; 

b. one or more alcohols selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- or branched-chain alcohols having frpm between 
about 6 and 12 carbon atoms; 



le additive composition of claim 1 wherein: 
ofce or more alcohols selected from the group consisting of water-soluble 
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\ wherein components a and b, are present in a:b ratios ranging from 3 : 1 and 1 : 1 
by volukie wherein components a and b, when combined with mixing with the 
combustiMe fuel form a clear, stable microemulsion having a viscosity similar to that of 
the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 
from about 85J:20 to 99:1 by volume. 

6. 

a. 

alcohols having between about 1 and 5 carbon atoms as defined herein, in an anhydrous 
state or as a 0.5-20%yaqueous solution; and 

b. one or more alcohols selected from the group consisting clear, liquid 
saturated or unsaturated\straight- or branched-chain alcohols having from between 
about 6 and 18 carbon atoms; and 

c. one or more Vlc©hols selected from the group consisting of ethoxylated 
alcohols having between aboMj6-3nd 18 carbon atoms, where the ethylene oxide add-on 
is less than 5 moles; / \ 

wherein components a, b, ^nd c are present in a:b:c ratios ranging from about 
4:1:1 and 1 :4:4 by volume, wherein\;omponents a, b, and c when combined with 
mixing with the combustible fuel, forni a clear, stable microemulsion having a viscosity 
similar to that of the liquid combustible Niiel, and where the ratio of combustible fuel: 
additive ranges from about 99: 1 to 1 :99 byVolume. 

7. The additive composition of claim 1 wherein: 

a. one or more alcohols selected [frtST the group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a 0.5-20% aqueous solution; \ 

b. one or more alcohols selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- or branched-chain alcohols having from between 
about 6 and 12 carbon atoms; \ 

c. one or more alcohols selected from the group\;onsisting of ethoxylated 
alcohols having between about 12 and 16 carbon atoms, wherevthe ethylene oxide add- 
on is less than 5 moles; \ 

wherein components a, b, and c are present in a:b:c ratios ranging from about 
4:1:1 and 1:4:4 by volume, and more preferably between about 4:l:lWid 4:2:1 by 
volume wherein components a, b, and c when combined with mixing with combustible 



3596.02-1 



88 



PATENT 



v fuel, form a clear, stable microemulsion having a viscosity similar to that of the liquid 
fossil fuel, and where the ratio of combustible fuel: additive ranges from between about 
8(^20 and 99:1 by volume. 

8. The additive composition of claim 1 wherein: 

s,a. one or more alcohols selected-fronfthe group consisting of water-soluble 
alcohols^having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a, 0.5 to 20% aqueous solution; and 

b. \ one or more alcohols selected from the group consisting of alcohols 
having betweerkabout 6 and 1 8 carbon atoms, ethoxy lated where the ethylene oxide 
add-on is less thak 5 moles; 

wherein components a and b are present in a:b ratios ranging from between 3 : 1 
and 1 :2 by volume, wherein components a and b when combined with mixing with the 
combustible fuel form a Vlear, stable microemulsion having a viscosity similar to that of 
the liquid combustible fuei^and where the ratio of combustible fuel: additive ranges 
from about 99:1 to 1:99 by volume. 

The additive composftW^of clgiin Lwherein: 



9. 

a. one or more alcohol^silected from the group consisting of water-soluble 
alcohols having between about 1 and 5\carbon atoms as defined herein in an anhydrous 
state or as a 0.5-20% aqueous solution orscombinations thereof; 

b. one or more alcohols selected from the group consisting of alcohols 
having between about 6 and 12 carbon atoms\thoxylated where the ethylene oxide add- 
on 3 moles; 

wherein components a and b are present in kb ratios ranging from 3 : 1 and 1 :2 
by volume, and more preferably between about 3 : 1 and 2: 1 by volume, wherein 
components a and b when combined with mixing with tne combustible fuel form a 
clear, stable microemulsion having a viscosity similar to tlkt of the liquid combustible 
fuel, and where the ratio of combustible fuel: additive rangesSfrom about 65:35 to 99:1. 

10. The additive composition of ClaimJ^herein: 

a. one or more alcohols selected from the group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a 0.5-20% aqueous solution or combinations thereof; 

b. one or more alcohols selected from the group consisting clear, liquid 
saturated or unsaturated, straight- or branched-chain alcohols having fronrsbetween 
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^bout 6 and 12 carbon atoms, and 

c. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 
alky\ alkenyl or alkynyl having from about 10 to 24 carbon atoms; 

a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl ts independently selected from methyl, ethyl, n-propyl or iso-propyl, 
wherein trialkylafenines are excluded; sufficient to neutralize between about 40 to 85 
percent of the fatty acid of subpart c; 

wherein components a, b, and c are present in a:b:c ratios ranging from about 
4:1:1 and 1 :4:4; by volume, wherein components a, b, c and d when combined with 
mixing with said combustible fuel form a clear, stable microemulsion having a 
viscosity similar to that of the liquid combustible fuel, and where the ratio of 
combustible fuel: additive ranges\|rom about 80:20 and 99:1 by volume. 



1 1 . The additive composi^ 
a. one or more alcohols j 



of claim 1 wherein 



lwlje 



ected from the group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a 0.5-36% aqueous solution; anc 

b. one or more alcohols selected Ifrom the group consisting of alcohols 
having between 6 and 1 8 carbon atoms, ethoxylajed where the ethylene oxide add-on is 
3 moles; and 

c. a fatty acid of the structure R-(C=0)-i9H, wherein R is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; and 

d. a source of nitrogen in an anhydrous state W as an aqueous solution 
selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and ciialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-pr^pyl or isopropyl, 
wherein trialkylamines are excluded, 

wherein components a, b, and c are present in a:b:c ratios rangfrig from about 5:1:1 
and 1 :4:4 by volume; wherein components a, b, c, and d when combined with mixing with 
the combustible fuel, form a clear, stable microemulsion having a viscosity similar to that 
of the liquid combustible fuel, and where the ratio of combustible fuel: additive ranges 
from about 99:1 to 1:99 by volume. 
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v 12. The additive composition of claimj^herein: 

a\ one or more alcohols selecteHlrom the group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a X). 5-20% aqueous solution or combinations thereof; 

b. \ one or more alcohols selected from the group consisting of ethoxylated 
alcohols havingybetween about 12 and 16 carbon atoms, where the ethylene oxide add- 
on is 3 moles; 

c. a falfty acid of the structure R-(C=0)-OH, wherein R is selected from 

alkyl, alkenyl or alk^pyl having from about 10 to 24 carbon atoms; 

10 d. a sourc^of nitrogen in an anhydrous state or as an aqueous solution 

\ 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 
wherein trialkylamines are excVd#1i, sufficient to neutralize between about 40 to 85 
1 5 percent of the fatty acid of subpa 

wherein components a, bjaft^ c are present in a:b:c ratios ranging from about 
4:1:1 and 1 :4:4; and preferably betweW about 4:1:1 and 3:1:1 by volume, wherein 
components a, b, c, and d when combined with mixing with the combustible fuel form a 
clear, stable microemulsion having a viscosity similar to that of the liquid combustible 
20 fuel, and where the ratio of combustible fuel\additive ranges from about 80:20 to 99:1 
by volume. 

13. The additive composition of Claidi >Wherein: 

a. one or more alcohols selected from ihe group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms\s defined herein in an anhydrous 

25 state or as a 0.5-36% aqueous solution; and 

b. one or more alcohols selected from the groVp consisting of saturated or 
unsaturated, straight- or branched-chain alcohols having froi^i between about 6 and 1 8 
carbon atoms; and 

c. one or more ethoxylated alcohols selected from £he group consisting of 
30 alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

less than 5 moles; and 

d. a fatty acid of the structure R-(C=0)-OH, wherein R is^selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms; and 
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e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazme, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine, 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
5 wherein triVlkylamines are excluded, 

whererin components a, b, c, and d are present in a:b:c:d ratios ranging from 
about 6:1:1:1 and 1 :4:4:4 by volume; wherein components a, b, c, d, and e when 
combined with mixing with the combustible fuel form a clear, stable microemulsion 
having a viscosity\imilar to that of the liquid combustible fuel, and where the ratio of 
10 combustible fuel: additive ranges from about 99:1 to 1 :99 by volume. 
14. The additive composition of Claim 1 wherein: 

a. one or more alcohols selected fropr'the group consisting of water-soluble 
alcohols having between atuput 1 and 5 carbon atoms as defined herein, in an anhydrous 
state or 5 to 10% aqueous etn^jfiol denatured with methanol, iso-propanol, butanol or 

1 5 combinations thereof; 

b. one or more alcoHbls selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- o^branched-chain alcohols having from between 
about 6 and 12 carbon atoms; 

c. one or more alcohols selected from the group consisting of ethoxylated 
20 alcohols having between about 12 and lo^arbon atoms, where the ethylene oxide add- 
on is less than 5 moles; 

d. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 
alkyl, alkenyl or alkynyl having from about 10 ip 24 carbon atom; and preferably oleic 
acid and linoleic acid; 

25 e. a source of nitrogen in an anhydrousSstate or as an aqueous solution 

selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine^ and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
wherein trialkylamines are excluded, sufficient to neutralize^between about 40 to 85 

30 percent of the fatty acid of subpart c; 

wherein components a, b, c, and d are present in a:b:c:dVatios ranging from 
about 6:1:1:1 and 1 :4:4:4 by volume, wherein components a, b, c\d, and e when 
combined with mixing with the combustible fuel form a clear, stable microemulsion 
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^having a viscosity similar to that of the liquid combustible fuel, and where the ratio of 
)mbustible fuel:additive ranges from about 80:20 to 99:1 by volume. 

15. The additive composition of Clmm^yrtierein: 

a. one or more alcohols selected from the group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state onas a 0.5-36% aqueous solution; and one or more of the following: 

b\ one or more alcohols selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- or branched-chain alcohols having from between 
about 6 and \S carbon atoms; 

c. \one or more ethoxylated alcohols selected from the group consisting of 
alcohols having H?etween 6 and 18 carbon atoms, where the ethylene oxide add-on is 
less than 5 moles;^ 

d. a fatt$tacid of the structure R-(C=0)-OH, wherein R is selected from 

\ - {i 

alkyl, alkenyl or alkynVl having from about 10 to 24 carbon atoms with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group cospsting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolaminev monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
wherein trialkylamines are exclude 

wherein components a and orie or more of b, c, d, and e, when combined with 
mixing with the combustible fuel form a. clear, stable microemulsion having a viscosity 
similar to the liquid combustible fuel, andS^vhere the ratio of combustible fuel: additive 
ranges from about 95:5 to 99:1 by volume. 

16. The additive composition of claftn 1 wherein: 

a. one or more alcohols selected frorrrtfie group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atomsVs defined herein in an anhydrous 
state or as a 0.5-36% aqueous solution; and one or more\pf the following: 

b. one or more alcohols selected from the groisro consisting of clear, liquid 
saturated or unsaturated, straight- or branched-chain alcoholkhaving from between 
about 6 and 18 carbon atoms, or between about 6 and 12 carboii atoms; 

c. one or more ethoxylated alcohols selected from thk group consisting of 
alcohols having between 6 and 1 8 carbon atoms, ethylene oxide ado^on is less than 5 
moles; 
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d. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 
alkyl,\lkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e\ a source of nitrogen in an anhydrous state or as an aqueous solution 
selected fr£*m the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, utea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl isvindependently selected from methyl, ethyl, n-propyl or isopropyl, 
wherein trialkylamjnes are excluded; 

wherein components a and one or more of b, c, d, and e, when combined with 
mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 
10 similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 
ranges from about 90:10 to ^9:1 by volume. 

17. The additive cisunposition of claim 1 wherein: 

a. one or more alcolWs selected fronvthe group consisting of water-soluble 
alcohols having between about 1 and 5 aarbon atoms as defined herein in an anhydrous 

15 state or as a 0.5-36% aqueous solutionyw^one or more of the following: 

b. one or more alcohols selBoted from the group consisting of clear, liquid 
saturated or unsaturated, straight- or brSnclited-chain alcohols having from between 
about 6 and 1 8 carbon atoms; 

c. one or more ethoxylated alcohol^selected from the group consisting of 
20 alcohols having between 6 and 18 carbon atoms, wjiere the ethylene oxide add-on is 

less than 5 moles; 

d. a fatty acid of the structure R-(C=0)-OfL wherein R is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbbn atoms, with 

e. a source of nitrogen in an anhydrous state oras an aqueous solution 

25 selected from the group consisting of the ammonia, hydrazine^alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 
wherein trialkylamines are excluded; 

wherein components a and one or more of b, c, d and e, when Combined with 

30 mixing with the combustible fuel form a clear, stable microemulsion haVing a viscosity 
similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 
additive ranges from about 80:20 to 99:1 by volume. 

1 8. The additive composition of claim 1 vviierein: 
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a. one or more alcohols selected from the group consisting of water-soluble 
alcoftpls having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state of as a 0.5-36% aqueous solution; and one or more of the following: 

one or more alcohols selected from the group consisting of clear, liquid 
saturated^ unsaturated, straight- or branched-chain alcohols having from between 
about 6 andl 1 8 carbon atoms; 

c. \ one or more ethoxylated alcohols selected from the group consisting of 
alcohols havifig between 6 and 1 8 carbon atoms, where the ethylene oxide add-on is 
less than 5 mole 

d. a fetty acid of the structure R-(C=0)-OH, wherein R is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the groujp consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isoprdpyl 
wherein trialkylamines are 

wherein component^ av^nd one or more of b, c, d and e, when combined with 
mixing with the combustible fu£l form a clear, stable microemulsion having a viscosity 
similar to that of the liquid combustible fuel, and where the ratio of combustible fuel: 
additive ranges from about 60:40 toN?9:l by volume. 



19. The additive composition of Claim 1 wherein: 

a. one or more alcohols selected from^the group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a 0.5-36% aqueous solution; and\ne or more of the following: 

b. one or more alcohols selected frpm the group consisting of clear, liquid 
saturated or unsaturated, straight- or branched-ctt^in alcohols having from between 
about 6 and 1 8 carbon atoms; 

c. one or more ethoxylated alcohols selected from the group consisting of 
alcohols having between 6 and 1 8 carbon atoms, where \{ie ethylene oxide add-on is 
less than 5 moles; 

d. a fatty acid of the structure R-(C=0)-OH, wh&rein R is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon at<5tns, with 

e. a source of nitrogen in an anhydrous state or as an amieous solution 
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le additive composition of Claim 1 wherein: 
one\pr more alcohols selected-fromxthe group consisting of water-soluble 



^selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

^drazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
wher\in trialkylamines are excluded; 

therein components a and one or more of b, c, d, and e, when combined with 
mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 
similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 
ranges from aljout 50:50 to 99:1 by volume. 
20. 

10 a. 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a 0.5-36% aqueous solution; and one or more of the following: 

b. one or more alcohols selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- or branched-chain alcohols having from between 

1 5 about 6 and 1 8 carbon atoms; 

c. one or more etho^ratpd alcohols selected from the group consisting of 
alcohols having between 6 and 1 8/d^rbon atoms, where the ethylene oxide add-on is 
less than 5 moles; 

d. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 
20 alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methy^ethyl, n-propyl or isopropyl 

25 wherein trialkylamines are excluded; 

wherein components a and one or more of b, c, d\md e, when combined with 
mixing with the combustible fuel form a clear, stable microemulsion having a viscosity 
similar to the liquid combustible fuel, and where the ratio of combustible fuel: additive 
ranges from about 1 :99 to 50:50 by volume. . 
30 21. The additive composition of claim 1/wherein: 

a. one or more alcohols selectedTrorffthe group consisting of water-soluble 
alcohols having between about 1 and 5 carbon atoms as defined hereik in an anhydrous 
state or as a 0.5-36% aqueous solution; and one or more of the following: 
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b. one or more alcohols selected from the group consisting of clear, liquid 
safurated or unsaturated, straight- or branched-chain alcohols having from between 
abou^ 6 and 18 carbon atoms; 

.c. one or more ethoxylated alcohols selected from the group consisting of 
5 alcoholsVhaving between 6 and 1 8 carbon atoms, where the ethylene oxide add-on is 
less than sVioles; 

d. \ a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a^ource of nitrogen in an anhydrous state or as an aqueous solution 
10 selected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 

hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl 
wherein trialkylamines ate excluded; 

wherein the combustible fuel is any conventional or synthetic combustible fuel. 
15 22. The additive cpniposition of claim 1, whepein: 

a. one or more aldyjtSTs selected fromjth€group consisting of water-soluble 
alcohols having between aboyt 1 and 5 carbon atoms as defined herein in an anhydrous 
f B state or as a 0.5-36% aqueous solution; and one or more of the following: 

*Q b. one or more alcohols selected from the group consisting of clear, liquid 

20 saturated or unsaturated, straight- or branched-chain alcohols having from between 
about 6 and 1 8 carbon atoms; 

c. one or more ethoxylated alcohcHs selected from the group consisting of 
alcohols having between 6 and 1 8 carbon atoms,\rtiere the ethylene oxide add-on is 
less than 5 moles; 

25 d. a fatty acid of the structure R-(C=O)-0H, wherein R is selected from 

alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state o\as an aqueous solution 
selected from the group consisting of the ammonia, hydrazine^ alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamine, and diMkyl ethanolamine 
30 wherein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
wherein trialkylamines are excluded; 

wherein the combustible fuel is a fossil fuel such oil, jet fuel, kerosene, other 
distillate fuels, coal as Diesel fuel, heating slurry, gasoline or combinations thereof. 
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23. The additive composition of claim 1 wherein: 
one or more alcohols selecte3 froj^rthe group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as at). 5 -3 6% aqueous solution; and one or more of the following: 
5 b. V>ne or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 
about 6 and 1 8 carbon atoms; 

c. one o\more ethoxylated alcohols selected from the group consisting of 
alcohols having betwee^ 6 and 1 8 carbon atoms, where the ethylene oxide add-on is 

10 less than 5 moles; 

d. a fatty acid 6f the structure R-(C=0)-OH, wherein R is selected from 
alkyl, alkenyl or alkynyl havikg from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group consistiiraof^he ammonia, hydrazine, alkyl hydrazine, diaklyl 

15 hydrazine, urea, ethanolamine, dSbracialkyl ethanolamine, and dialkyl ethanolamine 
wherein alkyl is independently gelecte^ from methyl, ethyl, n-propyl or isopropyl, 
wherein trialkylamines are excluded; 

wherein the combustible fuel is a renewable oil, such as triglycerides from any 
feedstock, esterification products, waste vegetable oils, tallow, tall oils or combinations 

20 thereof. 

24. The additive composition of claim 1 wherein: 
a. one or more alcohols selected fromvthe group consisting of water-soluble 

alcohols having between about 1 and 5 carbon atomfe as defined herein in an anhydrous 
state or as a 0.5-36% aqueous solution; and one or more of the following: 
25 b. one or more alcohols selected from the group consisting of clear, liquid 

saturated or unsaturated, straight- or branched-chain alcohols having from between 
about 6 and 1 8 carbon atoms; 

c. one or more ethoxylated alcohols selected fro\ii the group consisting of 
alcohols having between 6 and 18 carbon atoms, where the ethylene oxide add-on is 

30 less than 5 moles; 

d. a fatty acid of the structure R-(C=0)-OH, wherein^ is selected from 
alkyl, alkenyl or alkynyl having from about 10 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aquteous solution 
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^elected from the group consisting of the ammonia, hydrazine, alkyl hydrazine, dialkyl 
(drazine, urea, ethanolamine, monoalkyl ethanolamine, and dialkyl ethanolamine 
srein alkyl is independently selected from methyl, ethyl, n-propyl or isopropyl, 
sin trialkylamines are excluded; 
wherein the combustible fuel is other alcohols, such as long-chain saturated 
fatty alcohols which are solid at room (ambient) temperature, having between about 12 
and 1 8 carbon atoms. 

25. \ An additive composition for a combustible fuel, which may also be 
used itself asV fuel composition, to utilize readily available and renewable resources 
and produce irimroved fuel performance and combustion, which fuel comprises a 
composition of components: 

a. one\>r more alcohols selected from the group consisting of water-soluble 
alcohols having betvs^en about 1 and 5 carbon atoms as defined herein in an anhydrous 
state or as a 0.5-36% aqtoeous solution; and one or more of the following: 

b. one or moresalcohols selected from the group consisting of clear, liquid 
saturated or unsaturated, straight- 6r branched-chain alcohols having from between 
about 6 and 1 8 carbon atoms; 

c. one or more ethoxy fated alcohols selected from the group consisting of 
alcohols having between 6 and 1 8 carbon atoms, where the ethylene oxide add-on is 
less than 5 moles; 

d. a fatty acid of the structure U-(C~O)-0H, wherein R is selected from 
alkyl, alkenyl or alkynyl having from about 111 to 24 carbon atoms, with 

e. a source of nitrogen in an anhydrous state or as an aqueous solution 
selected from the group consisting of the ammoniaNhydrazine, alkyl hydrazine, dialkyl 
hydrazine, urea, ethanolamine, monoalkyl ethanolamme, and dialkyl ethanolamine 
wherein alkyl is independently selected from methyl etn^l n-propyl or isopropyl, 
wherein trialkylamines are excluded; 

wherein the above composition comprises the total c&pibustible fuel and the 
ratio of the other combustible fuels: above composition is 0:1 

26. An additive composition for a combustible fuel to produce improved 
combustion and reduced smoke and particulate production of the ns^el, which additive 
comprises a composition of components: 
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a. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from alkyl, 
alken^l or alkynyl having from about 10 to 24 carbon atoms is present in between about 
1 5 and 60 parts by volume; 

b. \ at least one alcohol selected from the group consisting of methanol, ethanol, 
propanol, birtanol, pentanol and clear liquid alcohols having from between about 6 and 12 
carbon atoms\ is present in between about 1 8 and 75 parts by volume, where methanol is 
combined with\it least one other alcohol; 

c. w&ter which is present in between about 2 and 32 parts by volume; and 

d. ure^ sufficient to neutralize between about 40 to 70 percent of the fatty acid 
of subpart a; 

wherein the additive composition optionally excludes ethylene glycol, glycerine, 
polyethylene, polypropylene, aromatic organic coumpounds, sulfur, sulfur compounds, 
metals, metal compounds^ compounds of phenanthrene, and emulsifiers of the general 
formula: 

^CH 2 -CH-0) n H 



H' \ (CH 2 -CH-0) m H 
R 4 -(0-C\-CU 2 ) z -X 



or 



wherein R, and R 4 each independency is a saturated or unsaturated, straight- 
25 chain or branched hydrocarbon aliphatic radical each of 4 to 24 C atoms (e.g., alkyl or 
alkenyl) or R« is alkylphenyl of 1 to 1 8 C atomsv in the optionally branched alkyl chain 
or H; R 2 , R 3 and R 5 each independently represent^ methyl group of H, n plus m is a 
number from 1 to 20; z is a number from 0 to 15; ahd X is -COO(-) or -OCH 2 COO(-), 
wherein, substitutents R 2 , R 3 and R 5 the same or different in different monomer units of 
30 each chain, and optionally other organic diacids are excluded. 

Preferably the fuel/additive is in a ratio to produce a water-in-oil (w/o) 
emulsion, i.e., between about 50:50 to 95:5, more preferably between about 65:35 to 
90:10, and most preferably about 80:20 to 85:15. 

27. An additive composition for a combustible fuel to produce improved 
35 combustion and reduced smoke and particulate production of the fuel, which additive 
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a. a fatty acid of the structure R-(C=0)-OH, wherein R is selected from 



alkyl* alkenyl or alkynyl having from about 10 to 24 carbon atoms is present in between 
abou^ 15 and 60 parts by volume; 

s,b. ethanol is present in between about 1 8 and 75 parts; 
c\ water which is present in between about 2 and 32 parts by volume; and 
d. \ urea and/or ammonia sufficient to neutralize between about 40 to 70 
percent of th£\fatty acid of subpart a; 

whereinthe additive composition optionally excludes ethylene glycol, glycerine, 
10 polyethylene, polybxy ethylene, polyoxypropylenes, aromatic organic coumpounds, 
sulfur, sulfur compounds, metals, metal compounds, compounds of phenanthrene, and 
emulsifiers of the general formula: 

:H 2 -CH-0) n H 

(CH 2 -CH-0) m H 
R 3 

R 4 -(0-^H-CH 2 ) z -X 
20 IQ 



wherein Rj and R 4 each independent^ is a saturated or unsaturated, straight- 
chain or branched hydrocarbon aliphatic radica^each of 4 to 24 C atoms (e.g., alkyl or 
alkeny) or R4 is also can be alkylphenyl of 1 to 1 8 )S atoms in the optioanlly branched 

25 alkyl chain or H; R 2 , R 3 and R 5 each independently represent a methyl group or H, n 
plus m is to be a number from 1 to 20; z can be a number irom 0 to 15; and X is - 
COO(-) or -OCH 2 COO(-), wherein, substitutents R 2 , R 3 and are the same or different 
in different monomer units of each chain, and optionally other organic diacids are 
excluded, wherein the fuel/additive is a ratio to produce a water-in-hjl (w/o) emulsion, 

30 between about 65:35 to 90:10 by volume. 
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The addition of claim >which is selected from the group consisting of: 
fatty acid (linofeic/oleic (50:50) 24 parts by volume 

X^J- 1 0 alcohol (2 EH- 1 ) 8 parts by volume 

5% aqueous ethanol, denatured 
5 with methah^l 32 parts by volume 

ammonia \w If I 3.3 parts by volume 

where the additive: <$9>§U fuel ratio is 10:90 to 5:95; or 
b) fatty acid (linoleic/oleic (5th$0) 16 parts by volume 

C8- 1 0 alcohol (2 EH- 1 ) 1 6 parts by volume 

10 5% aqueous ethanol, denatured 

with methanol 32 parts by volume 

ammonia 2.2 parts by volume 

where the additive: fossil fuel ratio is 10:90 to 5:95\. 
A method to determine the suitability of a composition as a useful 
15 additive to a combustible fuel to improve combustion, which method comprises: 

a. comlajning first a fatty acid at ambient conditions with water in soluble 
alcohol; " 

b. adding water^luble^aloghol, water or combinations thereof; observing a 
cloudy mixture when water is ad 

20 c. adding aqueousykmmonhKwith lo^^hear agitation with the production of 

mild heat of reaction and observing clearincpHfthe mixture forming an emulsion; and 

d. adding the cle^mixtype^of step (cj^i diesel fuel observing a clear 
mixture of addition with (diesel fuel, with the proviso ?h^t if clearing doesn't occur in 
both step (c) and step (d) then the microemulsion formed bythe additive/diesel fuel will 
25 not be stable and will separate over time or at temperature below^C. 





